ABSTRACT
INTRODUCTION

35
The energy consumption in food processing industries represents one of the largest 36 costs in the production, provoking the increase of the product price and a negative 37 environment impact. In developed countries, around of 12-25 % of the overall industrial 38 energy consumption is attributed to the drying industry (Mujumdar, 2007) . At industrial 39 scale, the air-forced or convective drying is the most common way for dehydration. The 
129
For this purpose, a convective drier assisted by power ultrasound already described in 7 permits to fit the impedance output of the generator to the transducer providing a better 138 electric yield on the system.
140
Sorption isotherm
141
Fresh eggplant samples were dried for different times (from 4 to 48 h) in order to 142 obtain samples with different moisture content at 40 ºC using an air forced tray oven. Dry 143 samples were milled and put in a hermetic glass container for 24 hours to facilitate that 144 the samples reached homogeneous moisture content. Thereafter, the water activity was 145 measured at 40 ºC using an electric hygrometer (Model AW SPRINT TH500,
146
NOVASINA, Air Systems for Air Treatment, Pfäffikon, Switzerland), which was 147 previously calibrated using the followings salts: LiCl, MgCl2, Mg(NO3)2, NaCl, BaCl2 148 and K2Cr2O7, according to the manufacturer guidelines. Finally, moisture content was 149 measured in each sample by using the AOAC method already mentioned. Thus, around 40 150 water activity-moisture content experimental points were obtained.
151
Sorption isotherm of eggplant were modeled using the GAB (Guggenheim-Anderson-
152
De Boer) model (Eq. 1), describing the moisture content as a function of water activity. 
154
The identification of GAB model parameters (Wm, C and K) were carried out using an 
The position of the subvolume in the radial direction is characterized by the r 
Model considering external resistance and shrinkage (ERS)
223
The most complex diffusion model tested considered not only the external resistance 224 to mass transfer but also the sample shrinkage as a significant phenomenon effecting both transport was addressed as a moving boundary problem (Table 1) .
227
Like in the ER model, the diffusion model was solved applying an implicit finite 228 difference method using MATLAB. In this case, the subvolumes size is reduced due to the sample's shrinkage adjusting its dimension on the moving boundary, remaining the 230 dry matter at a constant value during the process.
232
Empirical model
233
The empirical model of Weibull (Cunha et al., 1998) was used to compare its results
234
with the theoretical models (Eq. 13). Experimental data showed a very intense effect of power ultrasound (Fig. 3) . The and empirical approaches for modeling the drying kinetics of eggplant will be evaluated.
328
Non external resistance model (NER)
329 The NER diffusion model described by Eq. 11 was used as a first approach for Table 2 .
333
The identified effective moisture diffusivity (3.31±0. these works a NER diffusion model was also used.
341
As observed in Table 2 , the applied ultrasonic power during drying showed a 342 significant (p<0.05) influence on the identified effective moisture diffusivity. Thus, the power level and the effective moisture diffusivity was found (Fig. 4) .
350
The 
Model considering external resistance (ER)
373
The ER model improved the description of the drying kinetics achieving percentages 374 of explained variance above 99 % and mean relative errors under 1.5 % in all the cases 375 (Table 3) . Thus, considering the external resistance seems to be adequate in order to 376 describe the behavior of experimental eggplant drying.
377
The power ultrasound application affected the external resistance to water transport.
378
The mass transfer coefficient (k) was improved by 229 % when the maximum ultrasonic 
Model considering external resistance and shrinkage (ERS)
402
The most complex model showed high percentages of explained variance, in all the 403 cases higher than 99.9 %, and low percentages of mean relative error, less than 1.2 % 404 (Table 4) . Both statistical parameters indicate a close fit between calculated and experimental data, even better than the obtained in the ER model. The close fit confirms were lower 1.1 % (Table 5 ). The value of the statistical parameters were similar to the 432 obtained using the ERS model. For real time applications the use of Weibull model maybe 433 advantageous due to its computational simplicity.
434
On the one hand, the shape parameter, α, was not dependent of the applied ultrasonic Notwithstanding, this empirical model may be used as a first approach to more complex 446 models, and also its use on further industrial applications may be considered relevant due 447 to its simplicity. empirical model also provides good results and could be useful for control purposes.
454
From the results obtained in this work, it is considered that power ultrasound has a high 455 potential application in drying processes due to the improvement on both internal and 
Boundary conditions
Common t>0 r=0;0≤x≤L
External Resistance
External Resistance and 
